This innovate ve interdisciplinary study deals with influence of fine motor skill level (finger dexterity) of individual on his measurement results in metrology practice. The main objective of this study was determinate fine motor skill level of individuals using a motor test. Further determinate the potential effect of different fine motor skill levels on accuracy of measuring using a mechanical handheld sliding caliper. Fine motor skill test and metrological test were implemented. Pursuant the results of fine motor skill test were probands divided into 2 groups. The groups are significantly different on accuracy of measurement (p=0,006). Pearson coefficient shows a significant correlation r = -0.66 between the Purdue Pegboard test and a measurement error. Results confirmed that the fine motor skill of the upper limbs (especially finger coordination) significantly influence accuracy of measurement using a mechanical handheld sliding caliper.
INTRODUCTION
In every day of our life, we go about activities using a variety of motor skills that have been acquired gradually through practice and interactions with our surroundings. A motor skill is simply an action that involves using our muscles. Motor skills are motions carried out when the brain, nervous system, and muscles work together.
Fundamental motor skills, such as the run, catch, leap, and overhand throw, form the building blocks which underpin the learning of more complicated movement skills. Motor skill competence is defined in terms of proficiency in common fundamental motor skills including object control and locomotor skill development [14] . Typically, motor skills are categorized into two main groups: gross motor skills and fine motor skills.
Gross motor skills are involved in movement and coordination of the legs, arms, back and other large body parts and movements. We used them in actions such as running, jumping, crawling, kneeling swimming, etc. Gross motor skills require postural control [15] . Fine motor skills are involved in smaller movements that occur in the wrists, hands, fingers, and the feet and toes. Fine Motor Skills is defined as coordination of small muscle movements usually involving the synchronization of hands fingers in coordination with the movement of eyes [9] . The fine coordination of small muscle groups, above all those in the hand, is essential for a variety of activities. Among these are tying shoes; dressing; the utilization of eating utensils; holding and guiding pencils; using scissors; using rulers, meters and calipers, turning the pages of a book etc [16] . Fine motor skills correlate consistently with general as well as specific cognitive abilities.
Fine motor skills can be of significance in the identification of gifted persons as well as gifted underachievers. These abilities include ocular motor control, hand-eye coordination, manual dexterity, stereogenesis (the ability to recognize unseen object using the sense of touch) and tactile perception [9] . Finger dexterity is defined as the ability to make rapid, skillful controlled movement of small objects where fingers are primarily involved. This is different from another factor manual dexterity, which is defined as the ability to make skillful and well directed arm-hand movements in manipulating fairly large objects under speed control.
Very important is coordinate eye and hand movements. Hold arm out in front and draw shapes in the air with fingers, trace over lines in a picture or using reaction time tests, especially visual motor response time test [4] . These tasks help to improve the connection between what our eyes see and how our fine motor muscles integrate that information into movements. Other possibility is to improve fine motor muscle coordination. motor muscles by cutting, folding; stretch rubber bands between your fingers and hand; make a fist and squeeze as tightly. These tasks are useable for increase the strength and tone of the small hand muscles. With practice, it is possible to increase the ability of the fine motor muscles to work more efficiently together in a singular task [19] .
Accuracy is the closeness of agreement between a measured value and a true or accepted value. While precision is how close the measured values are to each other [3] . Even we make measurements by different methods, or even when we making multiple measurements using the same method, we may obtain slightly different results.
All measurements have some degree of uncertainty that may come from a variety of sources. Measurement is always subject to errors due to imperfections in human psychomotor activity, low level of manual dexterity, inaccuracy of measuring instruments, choice of inappropriate measuring method or inability to observe constant measurement conditions [11] . Properly reporting an experimental result along with its uncertainty allows other people to make judgments about the quality of the experiment, and it facilitates meaningful comparisons with other similar values or a theoretical prediction. The process of evaluating the uncertainty associated with a measurement result is called uncertainty analysis or error analysis [2] .
High-quality handheld measuring devices are among the most important instruments in shopfloor surroundings as well as in quality management departments and laboratories. Devices are simple to operate and deliver precise and easy to read results. In practice, we can use many handheld instruments such as outsider micrometr, 3-Point (line) Internal micrometer, calipers, height gauges, indicators, auxiliary equipment comparator stands, gauge block etc [10] .
Vernier calipers are used for more accurate measuring than can be achieved with a measuring rule or a slide caliper. It is capable of measuring internal and external dimensions and can also be used as a depth gauge [10] . From our experiment point of view, it is an ideal tool for use, since it is a handheld caliper where an individual drives to use his motor skills of upper extremities, especially fingers sensorimotor coordination. [20] Literature review of the fine motor skills area demonstrates that fine motor skills of individual significantly influences the practical activities of the upper limbs and fingers dexterity [15, 9, 16, 18] . Review support our hypothesis, that fine motor skills of each individual have significant influences on the accuracy of measurement in metrological practice during using manual handheld caliper.
AIM
The aim of this study is to demonstrate fine motor skills influence on accuracy of measurement by using a mechanical handheld sliding caliper. 
Purdue pegboard test
The Purdue Pegboard Test is a neuropsychological test of manual dexterity and bimanual coordination [17] . The test involves two different abilities: gross movements of arms, hands, and fingers, and fine motor extremity, called "fingerprint" dexterity. The Purdue pegboard test consists of a board with two parallel rows with 25 holes into which cylindrical metal pegs are placed by the examinee. The test involves a total of four trials [8] . The subsets for preferred, non-preferred, and both hands require the patient to place the pins in the holes as quickly as possible, with the score being the number of pins placed in 30 seconds /assembly 60 seconds. To begin, there is a brief practice.
The most exalting from the point of view of fine motor coordination is the subtest of assembly which evaluate more comprehensively the subject's coordination. Person being assessed sits at a table and follows instructions from a test administrator. Testing of a person's ability to pick up and place objects is done by timing how many pins person can move from a cup and place sequentially into pin holes located in the pegboard. The assembly test is performed using a combination of pins, washers, and collars.
Assembly test description, evaluation
Pick up one pin from right hand cup with your right hand. And while you are placing it in top hole in right hand row, pick up a washer with your left hand. As soon as pin has been placed, drop the washer over the pin, while the washer is being placed over the pin by left hand pick up a collar with your right hand, while collar is being dropped over the pin pick up another washer with left hand and drop it over the collar. This completes first assembly consisting of pin, washer, collar, washer, while final washer for first assembly is being placed with your left hand start second assembly by picking up another pin with your right hand, place it in next hole, drop washer over it with left hand and so on completing another assembly till 1 min., three trials for practice were given [1] . Each assembly is 4 points. If in 1 min. subject completes 13 complete assembly & pin & first washer of 14th assembly are properly placed. The score is 13 x 4 + 2 = 52 points figure 1. Figure 1 The Purdue Pegboard Test [13] Metrology test: measuring with manual metric Vernier caliper to within 0,02 mm Device parameters: manual mechanical sliding caliper 160/0.02 mm with spring release, Somet (righthand). The metric vernier scale is 49mm long and divided into 50 equal parts. Each division is 49/50, which is equal to 0,98mm. The difference between one division on the main scale and one division on the metric Vernier scale is 1/50 or 0.02mm.
A Vernier caliper is a measuring device used to precisely measure linear dimensions. It utilizes two graduated scales: a main scale similar to that on a ruler and an especially graduated auxiliary scale. Nonius, that slides parallel to the main scale and enables readings to be made to a fraction of a division on the main scale figure 2.
Metrology test description, evaluation
The task of the individual was accurately measure the size of the object -a steel roller with a diameter of 27.5 mm and a length of 40 mm (IT 7). Tested person puts the cylinder between the large jaws of caliper. Jaws have to press against each other. On the sliding calliper body is the scale as a ruler. On moving parts is scale, called nonius, which determines the measured size of the cylinder (diameter).
Each individual performed 2 experimental series after 8 measurements. Two marginal values were deleted, and the arithmetic mean was calculated from the remaining six. A series obtained average result closer to the real value was considered as the result of the test.
Final list of sample surface treatments is stated in Table 1 . Figure 2 Caliper 160/0.02 mm [6] 
RESULTS OF EXPERIMENTS
Based on the individual results of Purdue Pegboard, tested persons was evenly divided into two groups of 10 individuals (group 1 -higher performance and group 2 -lower performance). The results are presented in table 1. The groups are significantly different in the accuracy of measurement (p=0.006; d=1.19). Data analysis using the Pearson coefficient shows a significant correlation r = -0.66 (confidence interval of -0.31; -0.85) between the Purdue Pegboard test (fine motor skills) and the measurement error (metrological test). Dependence is on the border of the mean and high correlation and is statistically significant (p = 0.006). The results are confirmed by non-parametric method using the Spearmen correlation coefficient r = -0.642.
CONCLUSION
The results of the study have confirmed that the fine motor skill of the upper limbs (especially finger coordination) significantly influences the accuracy of the measurement by using a mechanical handheld sliding caliper.
Individuals with a higher level of fine motor skill achieved measurement results that are closer to the true size of the measured subject. They are more accurate in measurement.
The obtained results are consistent with our hypothesis supported by the literary review [15, 9, 16, 18] .
We recommend using of the fine motor skill tests of the upper limbs for the practice of metrologists, because the complex motor skills are on lower level in present time [12] . It is caused by several interrelated factors: sedentary and inappropriate lifestyle, civilization diseases, and technological advances that do not promote fine coordination.
It is possible to use the results of the study in practice to identify suitable candidates for the position of control metrologists in special laboratories and also in production. Furthermore, the obtained results can be used for comparison with further research focused on measuring accuracy with mechanical handheld sliding caliper, assuming the same methodology, instrumentation, internal and external factors that influence testing.
Current modern innovation goes unswervingly forward, developing technologies are working on a tactile basis [7] . The fine motor skills of an individual will be essentials for operating these futuristic devices.
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